Effects of UV light and tumor promoters on endogenous vitamin E status in mouse skin.
Recent reports indicate that both orally administered and topically applied alpha-tocopherol (vitamin E, TH) prevent UVB-induced skin carcinogenesis in mice. Because UVB exposure causes the formation of oxidants associated with tumor promotion, epidermal TH status may be an important determinant of susceptibility to photocarcinogenesis. To test this hypothesis, we studied the status of epidermal TH in C3H mice following exposure to single and repeated UVB exposures at doses typical of chronic photocarcinogenesis protocols. Exposure of mice to a single 13 kJ/m(2) dose over 60 min resulted in no acute depletion of epidermal TH and a modest increase in TH within 6-12 h. Daily exposure to 6.5 kJ/m(2) over 30 min resulted in a gradual increase in epidermal TH, which reached 5-fold after five daily exposures. The increase in epidermal TH was accompanied by an increase in the TH oxidation products alpha-tocopherolquinone (TQ) and alpha-tocopherolhydroquinone (THQ). We also studied the effect of the prooxidant chemical tumor promoter benzoyl peroxide and the prooxidant azo initiators azobis(amidinopropane HCl) and azobis(2, 4-dimethylvaleronitrile). Topical application of these prooxidant chemicals acutely oxidized epidermal TH to TQ and THQ. Topical treatments with the phorbol ester tumor promoter 12-O-tetradecanoylphorbol-13-acetate (TPA) increased epidermal TH levels without producing a significant accumulation of TH oxidation products. The results indicate that UVB and tumor promoting chemicals all exert qualitatively different effects on epidermal TH status and that UVB and TPA trigger an adaptive response involving epidermal TH accumulation.